IL-3-dependent early erythropoiesis is stimulated by autocrine transforming growth factor beta.
Autocrine/paracrine transforming growth factor beta (TGF-beta) is an important regulator of stem cell quiescence and generally suppresses stem cell proliferation. However, we show here that during the first few days of an erythroid cell culture from adult blood stem cells, the presence of neutralizing antibodies against TGF-beta had a suppressive effect on subsequent erythropoiesis, indicating a stimulatory action of autocrine TGF-beta. The suppression occured in the form of a delay in erythroblast proliferation rather than a reduction in final erythroid colony numbers. The inhibitory effect of anti-TGF-beta occured in the presence of interleukin-3 (IL-3) but not in cultures with only stem cell factor and erythropoietin. Erythroblasts expressing gamma-globin (gamma+) were more strongly suppressed than erythroblasts expressing only beta-globin (gamma-beta+), so that stem cell treatment with anti-TGF-beta caused a decrease in the proportion of gamma+ cells. Anti-TGF-beta had an inhibitory effect on erythropoiesis only when administered during the first 4 days of culture, that is, before the onset of globin expression and dependence on erythropoietin. The decreasing effect of anti-TGF-beta with delayed addition coincided with a decreasing dependence on IL-3. CD133+ stem cells were more strongly suppressed by anti-TGF-beta than the complementary CD133-CD34+ stem cells, and the latter were also much less dependent on IL-3. The treatment of very early stem cell cultures with a pulse of added TGF-beta1 in the presence of IL-3 increased the subsequent proliferation of erythroblasts. Taken together, the data suggest that IL-3-driven early erythropoiesis from immature peripheral blood stem cells is stimulated by autocrine TGF-beta.